Characterization of a novel calmodulin from Dictyostelium discoideum.
We have purified calmodulin from the eukaryotic microorganism Dictyostelium discoideum (Clarke, M., Bazari, W. L., and Kayman, S. C. (1980) J. Bacteriol. 141, 397-400) and have compared it to calmodulin purified from bovine brain. The two proteins behaved almost identically during fractionation on ion exchange and gel filtration columns and on isoelectric focusing gels. Dictyostelium calmodulin had one-third the specific activity of brain calmodulin in the Ca2+-dependent activation of brain cyclic nucleotide phosphodiesterase; this activation was inhibited for both proteins by 25 microM trifluoperazine. Dictyostelium calmodulin also activated erythrocyte (Ca2+ + Mg2+)-ATPase and interacted with the inhibitory subunit of skeletal muscle troponin. Competition radioimmune assays showed that Dictyostelium calmodulin could compete with brain calmodulin for antibodies to brain calmodulin. These similarities indicate a close relationship between Dictyostelium and brain calmodulin and suggest that the functional capabilities of the protein have been conserved even among evolutionarily distant species. However, substantial differences in primary structure were detected by amino acid analyses and peptide mapping. Most interesting is the lack of trimethyllysine in Dictyostelium calmodulin. This unusual amino acid, which is commonly found in calmodulins, is therefore not essential for interaction between calmodulin and the calmodulin-regulated proteins tested here.